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SPECIAL COLLECTION: ACQUISITION OF QUANTIFICATION
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This article looks closely at two types of errors children have been shown to make with universal 
quantification—Exhaustive Pairing (EP) errors and Underexhaustive errors—and asks whether 
they reflect the same underlying phenomenon. In a large-scale, longitudinal study, 140 children 
were tested 4 times from ages 4 to 7 on sentences involving the universal quantifier every. We 
find an interesting inverse relationship between EP errors and Underexhaustive errors over 
development: the point at which children stop making Underexhaustive errors is also when they 
begin making EP errors. Underexhaustive errors, common at early stages in our study, may be 
indicative of a non-adult, non-exhaustive semantics for every. EP errors, which emerge later, and 
remain frequent even at age 7, are progressive in nature and were also found with adults in a 
control study. Following recent developmental work (Drozd and van Loosbroek 2006; Smits 2010), 
we suggest that these errors do not signal lack of knowledge, but may stem from independent 
difficulties appropriately restricting the quantifier domain in the presence of a salient, but 
irrelevant, extra object. 
Keywords: quantifier spreading; universal quantification; language acquisition; every; exhaustive 
pairing; longitudinal
1 Introduction
6LQFHWKHHDUOLHVWZRUNRQFKLOGUHQ·VEHKDYLRUZLWKXQLYHUVDOTXDQWL˚FDWLRQUHVHDUFKHUV
KDYHQRWLFHGDQRGGHUURUWKH\IUHTXHQWO\PDNHFDOOHG´ 4XDQWL˚HU6SUHDGLQJµRU´ ([KDXV-
WLYH3DLULQJµ7KHHUURUFDQEHGHVFULEHGDVIROORZV&RQVLGHUDVLWXDWLRQLQZKLFKWKHUH
DUHWKUHHFRZER\VHDFKULGLQJDKRUVHDQGDQH[WUDKRUVHZLWKRXWDULGHU7KHVHQWHQFH
LQLVWUXHLQWKLVVFHQDULR
(1) (YHU\FRZER\LVULGLQJDKRUVH
+RZHYHUJLYHQDSLFWXUHGHSLFWLQJWKLVVFHQDULRDQGDVNHGLIHYHU\FRZER\LVULGLQJD
KRUVHFKLOGUHQIUHTXHQWO\VD\´1RµDQGSRLQWWRWKHH[WUDKRUVHDVMXVWL˚FDWLRQIRUWKHLU
QHJDWLYHUHVSRQVH7KHVDPHVHQWHQFHLQZRXOGEHIDOVHLQDVFHQHZLWKIRXUFRZER\V
RQO\WKUHHRIWKHPULGLQJKRUVHV&KLOGUHQVRPHWLPHVPDNHDFRPSOHPHQWDU\HUURUZKHUH
WKH\VD\´<HVµZKHQDVNHGLILVWUXHZLWKUHVSHFWWRVXFKDVFHQHLQYROYLQJDQH[WUD
KRUVHOHVVFRZER\7KLVLVFDOOHGDQ8QGHUH[KDXVWLYHHUURUDVLWLQYROYHVDIDLOXUHWR˚QG
DOOWKHUHOHYDQWFRZER\V
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7KLV SDSHU SUHVHQWV UHVXOWV IURP D ODUJHVFDOH ORQJLWXGLQDO VWXG\³WKH ˚UVW WR RXU
NQRZOHGJH³LQYHVWLJDWLQJKRZFKLOGUHQ·VH[KDXVWLYHSDLULQJDQG8QGHUH[KDXVWLYHHUURUV
UHODWHWRHDFKRWKHUDQGWRRWKHUFRJQLWLYHIDFWRUVOLNHPHPRU\DQGH[HFXWLYHIXQFWLRQ-
LQJ:H˚QGDQLQWHUHVWLQJLQYHUVHUHODWLRQVKLSEHWZHHQ(3HUURUVDQG8QGHUH[KDXVWLYH
HUURUVRYHUGHYHORSPHQWWKHSRLQWDWZKLFKFKLOGUHQVWRSPDNLQJ8QGHUH[KDXVWLYHHUURUV
LVDOVRZKHQWKH\EHJLQPDNLQJ(3HUURUV:HVXJJHVWWKDW8QGHUH[KDXVWLYHHUURUVZKLFK
DUHFRPPRQDWHDUO\VWDJHVLQRXUVWXG\PD\LQGLFDWHDVWDJHLQGHYHORSPHQWZKHUHFKLO-
GUHQKDYHDQRQDGXOWQRQH[KDXVWLYHVHPDQWLFVIRUevery(3HUURUVZKLFKHPHUJHODWHU
DQGUHPDLQ IUHTXHQWHYHQROGHU VWDJHVDUHDUJXHG WR UHVXOW IURPSDUWLFXODUSUDJPDWLF
GL˞FXOWLHVWKDWDULVHLQWKHSUHVHQFHRIDQH[WUDREMHFWWKDWLVFRQWH[WXDOO\VDOLHQWEXW
WUXWKFRQGLWLRQDOO\LUUHOHYDQW
2 Background
:KLOH FKLOGUHQKDYHEHHQREVHUYHG WRPDNHERWK(3 DQG8QGHUH[KDXVWLYH HUURUV WKH
SUHYDOHQFHDQGUREXVWQHVVRIWKHWZRHUURUW\SHVDUHXQHTXDO(3HUURUVKDYHEHHQVKRZQ
WR EH UREXVW DFURVV DJH³WKH\ SHUVLVW XQWLO DURXQG DJH  5RHSHU ³DQG DFURVV
ODQJXDJHV³HJ'XWFK'UR]G	YDQ/RRVEURHN7XUNLVK)UHHPDQ	6WHGPRQ
-DSDQHVH6XJLVDNL	,VREH&DWDODQ*DYDUUy	(VFREDU)UHQFK,QKHOGHU	
3LDJHWDQG5XVVLDQ.X]QHWVRYDHWDO8QGHUH[KDXVWLYHHUURUVGRQRWRFFXU
ZLWKWKHVDPHIUHTXHQF\RUSHUVLVWHQFH$VDUHVXOWPXFKRIWKHOLWHUDWXUHRQFKLOGUHQ·V
XQGHUVWDQGLQJRIXQLYHUVDOTXDQWL˚FDWLRQKDVIRFXVHGRQH[SODLQLQJ(3HUURUV$QXPEHU
RIDFFRXQWVKDYHEHHQIRUZDUGHGEXWWKH\FDQEHEURDGO\JURXSHGLQWRWZRPDLQFODVVHV
RIH[SODQDWLRQWKRVHWKDWSRVLWDGLˤHUHQFHLQJUDPPDWLFDONQRZOHGJHEHWZHHQFKLOGUHQ
and adults (the Partial CompetenceDFFRXQWVDQGWKRVHWKDWDUJXHWKDWFKLOGUHQKDYHIXOO
DGXOWOLNHXQGHUVWDQGLQJRIXQLYHUVDOTXDQWL˚FDWLRQZLWKPHWKRGRORJLFDORUSURFHVVLQJ
FRQVLGHUDWLRQVOHDGLQJWRQRQDGXOWSHUIRUPDQFHWKHFull CompetenceDFFRXQWV
$PRQJWKH3DUWLDO&RPSHWHQFHDFFRXQWVRQHYLHZKROGVWKDWFKLOGUHQKDYHDQLQFRPSOHWH
V\QWDFWLFUHSUHVHQWDWLRQRITXDQWL˚HUVFRSH5RHSHUDQGGH9LOOLHUVK\SRWKHVL]HG
WKDW LQ FKLOG JUDPPDU WKH TXDQWL˚HU every PLJKW ´VSUHDGµ EH\RQG LWV '3UHVWULFWRU
VRPHWLPHV WDNLQJVHQWHQWLDO VFRSH ,Q VXFKFDVHV WKHPHDQLQJFKLOGUHQSRVLW IRU WKHVH
VHQWHQFHVPLJKWUHVHPEOHDVHQWHQFHZLWKDTXDQWL˚FDWLRQDODGYHUEOLNHalways$YHUVLRQ
RIWKLVSURSRVDOFDQEHIRXQGLQ3KLOLS7KHEDVLFLGHDKHUHLVWKDWFKLOGUHQLQLWLDOO\
PLVDWWULEXWHWRWKHXQLYHUVDOTXDQWL˚HUeveryDQHYHQWTXDQWL˚FDWLRQDOVHPDQWLFVZKLFK
ZHGR˚QGLQDGXOWJUDPPDUIRUDGYHUEVOLNHalways or usually7KXVFKLOGUHQ·VUHSUHVHQ-
WDWLRQIRUWKHVHQWHQFHLQPLJKWEHDVLQ
 )RUHYHU\HYHQWe such that e is an event in which either a cowboy or a horse 
SDUWLFLSDWHVRUeLVDSRWHQWLDOVXEHYHQWRIDFRZER\ULGLQJKRUVHHYHQWe’D
FRZER\LVULGLQJDKRUVHLQe
8QGHU WKLV DSSURDFK ERWK WKH accurate UHMHFWLRQ RI  LQ 8QGHUH[KDXVWLYH VFHQDULRV
ZKLFKZRXOG GHSLFW DQ H[WUD FRZER\ DQG WKH erroneous UHMHFWLRQ RI WKH VHQWHQFH LQ
RYHUH[KDXVWLYH VFHQDULRV ZLWK DQ H[WUD KRUVH FRXOG VWHP IURP WKH VDPHXQGHUO\LQJ
SUREOHPLQQHLWKHUVLWXDWLRQLVHYHU\VXEHYHQWDFRZER\ULGLQJKRUVHHYHQW
7KHZHDNTXDQWL˚FDWLRQDSSURDFKRI'UR]GLVVLPLODULQVSLULW+HVXJJHVWVWKDW
FKLOGUHQPLJKWLQWHUSUHWeveryLQDKLJKO\FRQWH[WGHSHQGHQWPDQQHUDVLVRIWHQWKHFDVH
ZLWKFHUWDLQZHDNTXDQWL˚HUV7KHSDUWLFXODUSDUDOOHOKHGUDZVLVEHWZHHQFKLOGUHQ·V(3
HUURUVDQGDUHDGLQJIRUVHQWHQFHVZLWKWKHZHDNTXDQWL˚HUmanyWKDWZDV˚UVWLGHQWL˚HG
LQ:HVWHUVWnKO&RQVLGHUWKHVHQWHQFHLQDQGWKHWZRDYDLODEOHLQWHUSUHWDWLRQV
IRUWKHVHQWHQFHSDUDSKUDVHGLQDDQGE
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 0DQ\6FDQGLQDYLDQVDUH1REHO3UL]HZLQQHUV
D 0DQ\SHRSOHIURP6FDQGLQDYLDKDYHZRQWKH1REHO3UL]H
E 0DQ\ZLQQHUVRIWKH1REHO3UL]HDUH6FDQGLQDYLDQV
7KHUHDGLQJLQDLQZKLFKWKH˚ UVWDUJXPHQWRImany VHUYHVDVLWVUHVWULFWRULVREYLRXVO\
IDOVH³RXUZRUOG NQRZOHGJH WHOOV XV WKDW LW LV LPSODXVLEOH WKDW D ORW RI 6FDQGLQDYLDQV
KDYHZRQWKH1REHO3UL]H7KHSUHIHUUHGUHDGLQJIRUWKHVHQWHQFHKRZHYHULVZKDWLV
RIWHQFDOOHGWKH´VZLWFKHGUHDGLQJµLQEZKLFKPLJKWLQGHHGEHWUXH0DQ\GLˤHUHQW
SURSRVDOVKDYHEHHQSXW IRUWK WRDFFRXQW IRU WKLV UHDGLQJZLWK VRPH LQYROYLQJ OLWHUDO
VZLWFKLQJRIWKHUHVWULFWRUDQGQXFOHDUVFRSHHJ+HUEXUJHUDQGRWKHUVUHO\LQJRQ
SUDJPDWLFPHFKDQLVPVWRGHULYHWKHPHDQLQJHJ&RKHQ:KDW LVFUXFLDOKHUH
KRZHYHULVWKDWWKLVUHDGLQJLVQRWSRVVLEOHZLWKVWURQJTXDQWL˚HUV'UR]GVXJJHVWVWKDW
WKLVLVSUHFLVHO\ZKHUHFKLOGDQGDGXOWJUDPPDUVGLYHUJHFKLOGUHQDUHDEOHWRJLYHevery a 
ZHDNTXDQWL˚HUFRQVWUXDOZKLFKDOORZVWKHPLQWKHULJKWFRQWH[WVWRDFFHVVD´VZLWFKHG
UHDGLQJµIRUWKHVHVHQWHQFHV
*HXUWVDOVRLQYRNHVWKHZHDNVWURQJGLVWLQFWLRQDPRQJTXDQWL˚HUVLQKLVDFFRXQW
+LVDQDO\VLVRIFKLOGUHQ·VLQWHUSUHWDWLRQRITXDQWL˚HGVHQWHQFHVGLVFXVVHVDPDSSLQJSURE-
OHPEHWZHHQV\QWDFWLFVWUXFWXUHDQGVHPDQWLFUHSUHVHQWDWLRQ8QOLNHWKHDSSURDFKWDNHQ
LQ'UR]GWKHUHOHYDQWSLHFHLVWKHUHODWLRQDODQGQRQLQWHUVHFWLYHQDWXUHRIVWURQJ
TXDQWL˚HUVFRQWUDVWHGZLWKWKHQRQUHODWLRQDOLQWHUVHFWLYHQDWXUHRIZHDNRQHV6WURQJ
TXDQWL˚HUV*HXUWVDUJXHVLQYROYHPRUHLQWULFDWH/RJLFDO)RUPVDQGDUHPRUHFRVWO\WR
SURFHVVWKDQZHDNTXDQWL˚HUV,QFKLOGJUDPPDUWKHLQWHUSUHWDWLRQRIevery in (1) is ini-
WLDOO\JLYHQDVWURQJFRQVWUXDOEXWWKHPDSSLQJPD\IDLOEHFDXVHRIWKHRYHUDOOFRPSOH[LW\
LQYROYHG$WWKLVSRLQWLQVWHDGRIFRQVWUXFWLQJWKHVHWRI[·VVXFKWKDW[LVDFRZER\LQ
WKHUHVWULFWRUSRVLWLRQWKHFKLOGUHVWULFWVWKHTXDQWL˚HUYLDGLVFRXUVHIDFWRUVDORQHDVLI
LWZHUHDZHDNTXDQWL˚HU7KHDGXOWLQWHUSUHWDWLRQLQZKLFKERWKVHPDQWLFFRQVWUXDODQG
PDSSLQJZRUNFRUUHFWO\LVJLYHQLQ7KHHOHPHQWVLQVLGHWKHIURQWEUDFNHWVUHSUHVHQW
WKHGRPDLQRIWKHTXDQWL˚HUevery
 >[[LVDFRZER\@HYHU\!>\\LVDKRUVH[ULGHV\@
+RZHYHUWKHFKLOG·VVHPDQWLFLQWHUSUHWDWLRQEHJLQVDVLQZKHUHWKHGRPDLQFRQWDLQV
DYDULDEOHWKDWPD\EH˚OOHGLQE\WKHFRQWH[W
 >««@HYHU\!>[\[LVDFRZER\DQG\LVDKRUVH[ULGHV\@
7KLVPHDQV WKDWZKDW LV VDOLHQW LQ WKHFRQWH[WFRXOGSRWHQWLDOO\ UHVWULFW WKHGRPDLQRI
TXDQWL˚FDWLRQIRUFKLOGUHQHYHQZKHQLWLVV\QWDFWLFDOO\XQIHDVLEOH,QRWKHUZRUGVWKH
FKLOG FRXOG YHU\ZHOO LQWHUSUHW D VHQWHQFH DV LQ  DV EHLQJ DERXW FRZER\V RU DERXW
KRUVHV,QDFRQWH[WZKHUHWKHKRUVHVDUHVDOLHQWWKHUHDGLQJPLJKWEH
 >\\LVDKRUVH@HYHU\!>[[LVDFRZER\[ULGHV\@
3KLOLSDOVRVXJJHVWVWKDWFKLOGUHQUHO\WRRPXFKRQWKHFRQWH[WEXWIRUKLPVXFK
FRQWH[WGHSHQGHQF\GRHVQ·WHQWDLODZHDNFDUGLQDODQDO\VLVRIevery5DWKHUKHVXJJHVWV
WKDWFKLOGUHQXVHGLˤHUHQWPHWKRGVWKDQDGXOWVWRUHVWULFWWKHGRPDLQRIWKHTXDQWL˚HU
7KHVDOLHQFHRIWKHV\PPHWU\EUHDNLQJH[WUDKRUVHHJLQWKH(3VFHQDULROHDGVFKLOGUHQ
to accommodate an unseen cowboy who should have been ULGLQJWKLVKRUVH
$OOWKHDFFRXQWVDERYHLQRQHZD\RUDQRWKHUDUJXHWKDWFKLOGUHQGRQRWDOZD\VLGHQWLI\
WKHDSSURSULDWHTXDQWL˚FDWLRQDOGRPDLQIRUevery7KHVHSURSRVDOVFRQWUDVWZLWKWKH)XOO
&RPSHWHQFHPRGHOVZKLFKPDLQWDLQWKDWFKLOGUHQKDYHDIXOO\DGXOWOLNHUHSUHVHQWDWLRQ
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RIXQLYHUVDOTXDQWL˚FDWLRQWKHLUHUURUVEHLQJSURPSWHGE\H[WUDJUDPPDWLFDOIDFWRUV)RU
LQVWDQFH&UDLQHWDODUJXHWKDWFKLOGUHQ·V(3HUURUVDUHDQDUWLIDFWRILQIHOLFLWRXV
WHVWLQJSURFHGXUHVZKLFK IDLOHG WR VDWLVI\ WKHDSSURSULDWHXVDJHFRQGLWLRQVRQ<HV1R
TXHVWLRQV6SHFL˚FDOO\D<HV1RTXHVWLRQLVIHOLFLWRXVRQO\LIWKHUHLVVRPHSRVVLEOHRXW-
FRPHRWKHUWKDQWKHRQHUHSUHVHQWHGLQWKHSLFWXUHWKH&RQGLWLRQRI3ODXVLEOH'LVVHQW
DFRQGLWLRQWKDWFDQQRWW\SLFDOO\EHPHWLQWKHFDVHRIRXWRIFRQWH[W<HV1RTXHVWLRQV
8SRQVDWLVI\LQJWKHVHIHOLFLW\UHTXLUHPHQWV&UDLQDQGFROOHDJXHVUHSRUW˚QGLQJDFRQVLG-
HUDEOHGHFUHDVHLQ(3HUURUV
2WKHUSURSRVDOVEODPHWKHRGGLW\RIWKHYLVXDODQGRUGLVFRXUVHFRQWH[WV%RWK)UHHPDQ
HW DO  DQG %URRNV DQG 6HNHULQD  SRLQW WR WKH SRVVLELOLW\ WKDW WKH QHDU
RQHWRRQHFRUUHVSRQGHQFHEHWZHHQWKHWZRVHWVFRXOGGLYHUWFKLOGUHQ·VDWWHQWLRQWRWKH
XQSDLUHGREMHFW)UHHPDQHWDOVXJJHVWWKDWWKLVFRXOGHQFRXUDJHWKHFKLOGWRFRQVWUXHWKH
WHVWVLWXDWLRQDVEHLQJDERXWWKHYLRODWLRQRIDRQHWRRQHFRUUHVSRQGHQFH7KHDXWKRUV
REVHUYHWKDWDGXOWVWRRVRPHWLPHVEHKDYHOLNHDQ(3HUURUPDNLQJFKLOGZKHQWKHUHLVD
QDWXUDOO\H[SHFWHGSDLULQJWKDWLVQ·WPHW)RUH[DPSOHZKHQVKRZQDSLFWXUHZLWKFXSV
RQVDXFHUVDQGDQH[WUDFXSOHVVVDXFHUDGXOWVZHUHSURQHWRVD\´1RµWRWKHTXHVWLRQ
´,VHYHU\FXSRQDVDXFHU"µ)RU%URRNVDQG6HNHULQDWKHH[WUDREMHFWLQWKHYLVXDOFRQ-
WH[WLVGLVWUDFWLQJHQRXJKWROHDGWRDFRJQLWLYHRYHUORDGWKHVDOLHQFHRIWKHH[WUDREMHFW
GHPDQGVDWWHQWLRQH[KDXVWLQJWKHOLPLWHGPHPRU\DQGSURFHVVLQJUHVRXUFHVDYDLODEOHWR
WKHFKLOG7KHFKLOGWKHQFRQVWUXFWVVLPSOHUXQGHUVSHFL˚HGUHSUHVHQWDWLRQVIRUWKHVHQ-
WHQFHDQGWKHQUHOLHVRQFRQWH[WXDOFOXHVWRVROYHWKHWDVNDVWUDWHJ\WKH\FDOO´6KDOORZ
3URFHVVLQJµ7KXV%URRNVDQG6HNHULQD·VDFFRXQWLVUHPLQLVFHQWRI*HXUWVEXWWKH
EXONRIWKHEODPHLVSODFHGRQWKHH[SHULPHQWDOVHWXSLWVHOI
<HWRWKHUVKDYHSRLQWHGWRWKHFRQQHFWLRQEHWZHHQWKHYLVXDOFRQWH[WLQSDUWLFXODUWKH
XQSDLUHGREMHFWDQGWRSLFDOLW\+ROOHEUDQGVH'UR]G	YDQ/RRVEURHN6PLWV
,QWKHDEVHQFHRIH[SOLFLWFRQWH[WXDOVXSSRUWWKHH[WUDREMHFWE\YLUWXHRIEHLQJ
WKHPRVWYLVXDOO\VDOLHQWHOHPHQW LV WDNHQ WREH WKHGLVFRXUVH WRSLF+ROOHEUDQGVH IRU
LQVWDQFHWHVWHG'XWFKFKLOGUHQRQVHQWHQFHVZLWKalle ‘every’ LQERWKWKHFODVVLF<HV1R
TXHVWLRQSDUDGLJPZLWKDQGZLWKRXWFRQWH[WXDOVHWXSPDNLQJFOHDUZKLFKVHWFRQVWLWXWHG
WKHWRSLF+HIRXQGWKDWFKLOGUHQZKRJDYH(3DQVZHUVZLWKXQFRQWH[WXDOL]HGevery sen-
WHQFHVGLGQRWPDNHWKHHUURUVZKHQWKHXQLYHUVDOO\TXDQWL˚HGFRQVWLWXHQWZDVDOVRWKH
GLVFRXUVH WRSLF7KHSUHFLVH UHODWLRQVKLSEHWZHHQ WRSLFDOLW\DQGTXDQWL˚FDWLRQGRPDLQ
LVQRWGLVFXVVHGEXWDSRVVLELOLW\LVWKDWWKHGLVFRXUVHWRSLFFDQVRPHWLPHVKHOSFKLOGUHQ
LGHQWLI\WKHUHOHYDQWGRPDLQRITXDQWL˚FDWLRQHJHVWDEOLVKWKDWWKHRQO\FRZER\VUHO-
HYDQWDUHWKHRQHVLQWKHVFHQHRUWKHVWRU\+RZHYHUWKLVVWLOOOHDYHVRSHQWKHTXHVWLRQ
RIZK\FKLOGUHQEXWQRWDGXOWVQHHGIXUWKHUOLQJXLVWLFRUFRQWH[WXDOFXHVWRQDUURZGRZQ
WKHGRPDLQRITXDQWL˚FDWLRQIRUevery
7KHH[SHULPHQWDOHYLGHQFHDPDVVHGRYHUGHFDGHVRILQYHVWLJDWLRQSDLQWDFRPSOH[SLF-
WXUHEXWGHEDWHVDERXWXQGHUO\LQJIDFWRUVDVLGHLWLVXQFRQWURYHUVLDOWKDWFKLOGUHQPDNH
HUURUVZLWK XQLYHUVDO TXDQWL˚FDWLRQZKHQ WKH\ HQFRXQWHU FHUWDLQ WDVNV 7KH SX]]OH LV
FRPSRXQGHGE\WKHIDFWWKDWFKLOGUHQPDNHHUURUVZLWKevery DWVWDJHVLQGHYHORSPHQW
ZKHUH WKH\ VHHP WR RWKHUZLVH VKRZ VRSKLVWLFDWHG NQRZOHGJH RI NH\ SURSHUWLHV RI WKH
TXDQWL˚HU)RULQVWDQFHE\\HDUVRIDJHFKLOGUHQKDYHEHHQVKRZQWRNQRZWKDWevery is 
GRZQZDUGHQWDLOLQJLQLWVUHVWULFWRU*XDOPLQLHWDODQGWKDWLWVKRZVWKHGH˚QLWH-
QHVVHˤHFWDFKDUDFWHULVWLFRIVWURQJTXDQWL˚HUV0HURQLHWDO17RJDLQDEHWWHU
XQGHUVWDQGLQJRIWKHQDWXUHRIFKLOGUHQ·VXQGHUO\LQJNQRZOHGJHRIWKHTXDQWL˚HUevery 
DWGLˤHUHQWSRLQWVLQGHYHORSPHQWWKLVSDSHUH[SORUHVWKHWLPHFRXUVHLQGHYHORSPHQW
 17KHGH˚QLWHQHVVHˤHFWUHIHUVWRWKHSKHQRPHQRQZKHUHFHUWDLQFRQVWUXFWLRQVHJWKH(QJOLVKH[LVWHQWLDO
thereFRQVWUXFWLRQGRQRWSHUPLWVWURQJTXDQWL˚HUVDVWKHLUWKHPHDUJXPHQW
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RIWKHWZRPDLQW\SHVRIHUURUV³²(3HUURUVDQG8QGHUH[KDXVWLYHHUURUV&RQVLGHUDJDLQ
ZKDW WKH GLˤHUHQW WKHRULHV PLJKW VD\ DERXW WKH UHODWLRQVKLS EHWZHHQ (3 HUURUV DQG
8QGHUH[KDXVWLYH HUURUV ,Q 3KLOLS   8QGHUH[KDXVWLYH UHVSRQVHV ZHUH QRW
JLYHQDQ\OLQJXLVWLFDFFRXQWDQGZHUHFRQVLGHUHGDVHSDUDWHFRJQLWLYHHUURU7KLVSRVL-
WLRQLVPDLQWDLQHGLQ5RHSHU6WUDXVVDQG3HDUVRQZKRFODVVHG8QGHUH[KDXVWLYH
UHVSRQGHUV DV ´SHUVHYHUDWRUVµ RU ´\HVVD\HUVµ *HXUWV· ZHDN TXDQWL˚HU DFFRXQW
ZLWKLWVRSHQUHVWULFWRUSRVLWLRQSUHGLFWVWKDW(3HUURUVDQG8QGHUH[KDXVWLYHHUURUVVKRXOG
FRRFFXUDVWKH\DUHGXHWRWKHVDPHXQGHUO\LQJSURFHVV8QOLNHWKHRWKHUWKHRULHV*HXUWV
H[SODLQV8QGHUH[KDXVWLYHHUURUVE\WKHVDPHPHFKDQLVPLIWKHUHDUHFDWVZLWKRXWDSSOHV
WKHFKLOGPLJKWVD\´<HVµEHFDXVHHYHU\DSSOHis EHLQJKHOGE\DFDW1RWLFHWKDWWKLVYHU\
˜H[LELOLW\PDNHVLWLPSRVVLEOHWRDVFHUWDLQWKHSUHFLVHPHDQLQJFKLOGUHQDVVLJQWRevery
WKRXJK*HXUWVKLPVHOIWDNHVLWWREHDGXOWOLNH
$PRUHGLUHFWLQYHVWLJDWLRQRIWKHUHODWLRQVKLSEHWZHHQWKHWZRHUURUW\SHVZHUHFDUULHG
RXWE\$OWUHXWHUDQGGH9LOOLHUVZKRORRNHGDWERWKFRPSUHKHQVLRQDQGSURGXF-
tion of sentences with every,QD˚UVWVHVVLRQFKLOGUHQDJHG²DQVZHUHG<HV1R
TXHVWLRQVDERXWH[DPSOHVRIVFHQHVVRPHGHVLJQHGWRPD[LPL]H(3HUURUVLQZKLFKFKDU-
DFWHUVZHUHOLQHGXSVRGLVFUHSDQFLHVVWRRGRXWVD\WKUHHFDWVFDUU\LQJDSSOHVDQGRQHFDW
FDUU\LQJDEDQDQD7KHGD\DIWHUWHVWLQJFRPSUHKHQVLRQWKHVDPHFKLOGUHQZHUHWHVWHG
DJDLQLQSURGXFWLRQ7KHVXEMHFWVZHUHUHPLQGHGWKDWWKHGD\EHIRUHVRPHRIWKHFRP-
SXWHUQDUUDWHGVHQWHQFHVKDGQRWPDWFKHGWKHSLFWXUHV7KHFKLOGUHQZHUHWKHQVKRZQD
3RZHUSRLQWSUHVHQWDWLRQRIQHZSLFWXUHVVLPLODUWRWKHRQHVXVHGLQFRPSUHKHQVLRQDQG
WROGWRPDNH´$WUXHVHQWHQFHWKDWVWDUWVZLWKevery >«@µ7KHVWXG\KDGDVLWVJRDOWR
H[SORUHZKHWKHUWKHHUURUVLQFRPSUHKHQVLRQZHUHODUJHO\GXHWRSURFHVVLQJRUWRFRP-
SHWHQFHZLWKeveryE\WHVWLQJZKHWKHUFKLOGUHQPDGHWKHVDPHHUURUVLQSURGXFWLRQ7KH
UHVXOWVUHYHDOHGWKDW WKHFKLOGUHQZKRPDGH8QGHUH[KDXVWLYHHUURUV LQFRPSUHKHQVLRQ
GLGVLJQL˚FDQWO\ZRUVHDWWKHVDPHVFHQHVLQSURGXFWLRQWKDQRWKHUW\SHVRIUHVSRQGHUV
,QRWKHUZRUGVWKHLUHUURUVLQFRPSUHKHQVLRQFDUULHGRYHULQWRSURGXFWLRQ)RUWKHVHFKLO-
GUHQWKHIDFWWKDWQRWHYHU\FDWZDVKROGLQJDQDSSOHLQWKHSLFWXUHZDVQRWDSUREOHPLW
ZDVHQRXJKWKDWPRVWRIWKHPZHUHVRWKH\IUHHO\VDLG´(YHU\FDWLVKROGLQJDQDSSOHµ
7KLVZDVQRWDQRFFDVLRQDOHUURUEXWDPDMRU IRUPRIUHVSRQVH IRU WKHVHFKLOGUHQ7KH
IDFWWKDWWKLVHUURUDSSHDUHGLQSURGXFWLRQVXJJHVWVWKDWWKH8QGHUH[KDXVWLYHHUURUVDUH
QHLWKHUDFRQVHTXHQFHRIUH˜H[OLNH´\HVDQVZHULQJµWKHFRJQLWLYHHUURUQRUDWWULEXWDEOH
WRZHDNSURFHVVLQJEXWSHUKDSVUH˜HFWLYHRIDQRQDGXOWLQWHUSUHWDWLRQRIWKHTXDQWL˚HU·V
PHDQLQJ7KHGDWDRQ(3HUURUVLQ$OWUHXWHUDQGGH9LOOLHUVZHUHWRRVOLJKWWREHRI
VLJQL˚FDQFHERWKLQFRPSUHKHQVLRQDQGSURGXFWLRQ+RZHYHULWZDVDSSDUHQWWKDWWKHUH
ZDVQRFRUUHVSRQGHQFHEHWZHHQ(3HUURUVDQG8QGHUH[KDXVWLYHHUURUV
7KHSUHVHQWVWXG\EXLOGVRQWKLVZRUNE\H[DPLQLQJWKHGHYHORSPHQWDOSUR˚OHRIERWK
(3DQG8QGHUH[KDXVWLYHHUURUW\SHVLQWKHVDPHFKLOGUHQover time%\ORRNLQJDWWKHSKH-
QRPHQRQORQJLWXGLQDOO\ZHKRSHWREHWWHUXQGHUVWDQGLZKHQFKLOGUHQPDNHDQGVWRS
PDNLQJWKHVHHUURUVDQGLLKRZWKHWZRHUURUW\SHVUHODWHWRHDFKRWKHUHJDUHWKH\
FRQFXUUHQW" ,Q WKLVZD\ZHPLJKW˚QGZD\VWRUHFRQFLOHVRPHRI WKHGLVSXWHVDERYH
DQGVKHGOLJKWRQWKHSURFHVVE\ZKLFKFKLOGUHQDFKLHYHERWKWKHFRUUHFWFRQVWUXDORIWKH
H[KDXVWLYHPHDQLQJDQGWKHFRUUHFWUHVWULFWRURIevery
3 Experiment 1: Children 
2XU FKLOG GDWD DUH SDUW RI D ODUJH ORQJLWXGLQDO VWXG\ RQ FRJQLWLYH OLQJXLVWLF DQG
VRFLRHPRWLRQDOGHYHORSPHQW7KHVWXG\ZDVFRQGXFWHGEHWZHHQDQG(DFK
SDUWLFLSDQWZDV WHVWHG  WLPHV RQ DOO WKH VDPHPDWHULDOV:HZHUH WKXV DEOH WR WUDFN
WKHWLPHFRXUVHRIGHYHORSPHQWIRUWKHUHOHYDQWSKHQRPHQD+HUHZHGHVFULEHRQO\WKH
UHOHYDQWVXEVHWRIWKHPDWHULDOVXVHGLQWKHVWXG\RYHUDOO
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3.1 Participants
7KHGDWDDUHIURPFKLOGUHQIURPVXEVLGL]HGVFKRROVLQ7H[DVDQG)ORULGDDVXEVHW
RIWKHZKROHFKRVHQEHFDXVHWKH\FRPSOHWHGWHVWLQJDWDOOIRXUWLPHSRLQWV3DUWLFLSDQWV
ZHUHUHFUXLWHGDVSDUWRIDVWXG\E\WKH6FKRRO5HDGLQHVV5HVHDUFK&RQVRUWLXP/DQGU\
/RQLJDQ7KHPDMRULW\RIWKHFKLOGUHQFDPHIURPORZLQFRPHIDPLOLHV
DQGZHUHHOLJLEOHIRUIUHHVFKRROOXQFKHV3DUWLFLSDQWVZHUH\HDUVROGDWWKHEHJLQQLQJRI
WKHVWXG\PHDQDJH7 DQGEHWZHHQDQGDWWKHHQGPHDQDJH7 
3.2 Materials and design 
$OORIRXUFULWLFDOLWHPVZHUHWUDQVLWLYHVHQWHQFHVLQYROYLQJWKHXQLYHUVDOTXDQWL˚HUevery 
LQVXEMHFWSRVLWLRQDQGDQLQGH˚QLWH'3ZLWKWKHDUWLFOHaLQREMHFWSRVLWLRQ7KHVWXG\
LQFOXGHGWZRLWHPVLQYROYLQJ(3VFHQDULRVLQZKLFKWKHUHZDVDQH[WUDREMHFW(3LWHPV
KHQFHIRUWK)LJXUHDQGWZRLWHPVLQYROYLQJ8QGHUH[KDXVWLYHVFHQDULRVZLWKDQH[WUD
VXEMHFW8QGHUH[KDXVWLYHLWHPV)LJXUH7KHVPDOOQXPEHURIFULWLFDO LWHPVZDVGXH
WRWLPHFRQVWUDLQWV LPSRVHGE\WKHODUJHEDWWHU\RIWHVWVUXQZLWKHDFKFKLOG:HXVHG
WKHFODVVLF<HV1RTXHVWLRQSDUDGLJPZLWKRXWDGGLWLRQDO OLQJXLVWLFFRQWH[W(DFKFKLOG
HQFRXQWHUHGWKHVDPHVFHQDULRVDQGTXHVWLRQVDOOWLPHVVKHZDVWHVWHG
Figure 1: Is every daddy holding a baby?
Figure 2: Is every woman sailing a boat?
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:HDOVRUHSRUWRQDIHZRWKHUOLQJXLVWLFDQGFRJQLWLYHPHDVXUHVIURPWKHPXFKODUJHU
EDWWHU\WKDWZHWKLQNDUHSRWHQWLDOO\UHOHYDQWWRWKHTXDQWL˚HUWDVN1RQYHUEDO,43DWWHUQ
$QDO\VLVVXEWHVWRIWKH6WDQIRUG%LQHW,4WHVWDQG9HUEDO0HPRU\:RUG6SDQVXEWHVW
&7233:DJQHU7RUJHVHQ	5DVKRWWHZHUHPHDVXUHGRQFHIRUDOOSDUWLFLSDQWVWRZDUGV
WKHEHJLQQLQJRIWKHVWXG\$GGLWLRQDOO\DOOSDUWLFLSDQWVZHUHDVVHVVHGWZLFH7LPHVDQG
RQ LQKLELWRU\ FRQWURO ´.QRFN7DS7HVWµ.RUNPDQ.LUN	.HPS9RFDEXODU\
([SUHVVLYH2QH:RUG3LFWXUH9RFDEXODU\WHVW%URZQHOODQG6\QWD[Wh-Questions 
VXEWHVWWKH'(/9/DQJXDJH$VVHVVPHQW6H\PRXU5RHSHU	GH9LOOLHUV
3.3 Results
3.3.1 Errors over time
$GHWDLOHGVXPPDU\RIRXUUHVXOWVLVSUHVHQWHGLQ7DEOH0HDQVDQGFRQ˚GHQFHLQWHUYDOV
IRUDFFXUDF\DFURVVSDUWLFLSDQWVDWHDFK WHVWLQJ WLPHDUHJLYHQ LQ)LJXUH5HFDOO WKDW
WKHUHZHUHH[KDXVWLYHSDLULQJ LWHPVDQG8QGHUH[KDXVWLYH LWHPV VR WKHPD[LPXP
VFRUHDFKLOGFRXOGVFRUHLVIRUHDFKW\SHDQGFKDQFHLV
EP items Underexhaustive items
Mean SD # of  
children w/ 
both correct 
(n = 140)
# of  
children w/ 
both incorrect 
(n = 140)
Mean SD # of  
children w/ 
both correct 
(n = 140)
# of children 
w/ both  
incorrect  
(n = 140)
T1 (M = 4.22) 1.64 0.63 100 11 0.51 0.75 22 91
T2 (M = 4.75) 1.12 0.86 64 47 1.06 0.92 63 54
T3 (M = 5.8) 0.79 0.85 43 72 1.39 0.82 85 30
T4 (M=6.73) 0.56 0.80 89 27 1.86 0.44 126 5
Table 1: Mean accuracy across children over time.
Figure 3: Mean accuracy for the two types across time.
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:HREVHUYHWKDWWKHGHYHORSPHQWDOWUDMHFWRULHVIRUWKHWZRHUURUW\SHVORRNVWULNLQJO\
GLˤHUHQW 3HUIRUPDQFH RQ WKH 8QGHUH[KDXVWLYH LWHPV VKRZV D IDPLOLDU GHYHORSPHQWDO
SDWK DV FKLOGUHQPDWXUH WKH\PDNH IHZHU HUURUV RI WKLV NLQG&KLOGUHQ DUH DW FHLOLQJ
E\7LPH7KH WUDMHFWRU\ IRU WKH(3 LWHPV LV WKH LQYHUVHRI WKLV DFFXUDF\DSSHDUV WR
decrease ZLWKWLPHDQGDWWKHODVWVWDJHRIWHVWLQJFKLOGUHQDUHSHUIRUPLQJZHOOEHORZ
FKDQFH7KLVEULQJVXVWRDQLPSRUWDQWREVHUYDWLRQDW7LPHZKLFKFKLOGUHQDUHDURXQG
\HDUVROGPRVWRIWKHPRXWRIDSSHDUWREHJHWWLQJERWK(3LWHPVFRUUHFW$W
WKHVDPHVWDJHPDQ\RXWRIDUHJHWWLQJERWK8QGHUH[KDXVWLYHLWHPVLQFRUUHFW
7R H[SORUH WKHVH SDWWHUQV VWDWLVWLFDOO\ ZH FRQGXFWHG DPL[HGHˤHFWV RUGLQDO UHJUHV-
VLRQZLWKDFFXUDF\DVWKHGHSHQGHQWPHDVXUH7\SH(3YHUVXV8QGHUH[KDXVWLYH7LPH
1RQYHUEDO ,4DQG9HUEDO0HPRU\DV LQGHSHQGHQWPHDVXUHVZHDOVR LQFOXGHGE\LWHP
UDQGRPLQWHUFHSWVDQGUDQGRPVORSHVIRUWKHUHODWHGQHVVRI7LPHDQG3DUWLFLSDQW7KH
UHJUHVVLRQ DQDO\VLV FRQ˚UPHG WKH WUHQGV ZH REVHUYH LQ WKH ˚JXUHV DERYH ZH ˚QG D
VLJQL˚FDQW 7\SH 7LPH LQWHUDFWLRQ ǜ ²p :H DOVR IRXQG WKDW 7\SH
VLJQL˚FDQWO\LQWHUDFWHGZLWK1RQYHUEDO,4ǜ ²p DQG9HUEDO0HPRU\
ǜ ²p  ,QFRQWUDVW WR WKH8QGHUH[KDXVWLYH LWHPV WKHRGGVRI VFRULQJ
LQDKLJKHUFDWHJRU\IRU(3LWHPVGURSSHGDV7LPH1RQYHUEDO ,4DQG9HUEDO0HPRU\
LQFUHDVHG
1RWLFHWKDWWKHWZRLWHPW\SHVGLˤHUHGDOVRLQWKHSRODULW\RIWKHFRUUHFWDQVZHUZKHUHDV
WKHDGXOWOLNHUHVSRQVHIRU8QGHUH[KDXVWLYHLWHPVLV´1RµZLWK(3LWHPVLWLV´<HVµ&RXOG
WKHREVHUYHGLQWHUDFWLRQEHH[SODLQHGDVWKHUHVXOWRID<HVELDVZKLFKGLVVLSDWHVRYHUWLPH"
7KRXJKZHGLGQRWKDYHDFRQWUROFRQGLWLRQZLWKevery WKDWZRXOGDGGUHVVWKLVFRQFHUQZH
GLGKDYHRWKHULWHPVLQYROYLQJWKH)RFXV3DUWLFOHonlyZKLFKPDGHXVHRIWKHVDPH<HV1R
4XHVWLRQSDUDGLJPDQGUHTXLUHGD´1RµUHVSRQVHWRJHWWKHDQVZHUFRUUHFW:HUHDVRQHG
WKDWDFKLOGZKRPLJKWEHWDNHQWRKDYHD<HVELDVZRXOGFRQVLVWHQWO\DQGLQFRUUHFWO\DQVZHU
´<HVµWRWKHVHLWHPVDWWKHVDPHWLPHDVWKH\DQVZHU´ <HVµLQFRUUHFWO\LQWKH8QGHUH[KDXVWLYH
FRQGLWLRQ7RHQVXUHWKDWRXUWUHQGVSHUVLVWHGHYHQDIWHUWDNLQJLQWRFRQVLGHUDWLRQWKHSRV-
VLELOLW\RID<HVELDVZHIRFXVHGDWWHQWLRQRQWKHVXEVHWRIFKLOGUHQZKRGLGQRWFRQVLVW-
HQWO\VD\´ <HVµRQWKH´ RQO\µLWHPV )LJXUHUHSUHVHQWVDFFXUDF\UDWHVRQWKHWZRFRQGLWLRQV
DFURVV7LPHIRUWKLVVXEVHWRIFKLOGUHQ:HREVHUYHWKHVDPHJHQHUDOWUHQGWKRXJKWKHSDW-
WHUQVDUHOHVVH[WUHPH$PL[HGHˤHFWVRUGLQDOUHJUHVVLRQPRGHOSDUDOOHOWRWKHRQH˚ WIRUWKH
HQWLUHVDPSOHGHPRQVWUDWHVWKDWWKHUHODWLRQVKLSVIRXQGLQWKHODUJHUVDPSOHODUJHO\SHUVLVW
&UXFLDOO\ZH˚QGDVLJQL˚FDQWLQWHUDFWLRQRI7\SHDQG7LPHǜ ²p:HDOVR
˚QGDQLQWHUDFWLRQEHWZHHQ7\SHDQG9HUEDO0HPRU\ǜ ²p7KHLQWHUDF-
WLRQEHWZHHQ7\SHDQG1RQYHUEDO,4ZDVKRZHYHUQRORQJHUVLJQL˚FDQWLQWKLVVXEVDPSOH
3.3.2 Relationship between the errors
:KHQZHORRNDFURVVWKHERDUGZH˚ QGWKDWWKHWUDMHFWRULHVRI(3HUURUVDQG8QGHUH[KDXV-
WLYHHUURUVDUHHVVHQWLDOO\RSSRVLWHVRIHDFKRWKHU7KHUHODWLRQVKLSEHWZHHQWKHWZRHUURU
W\SHVZDVDVVHVVHGVWDWLVWLFDOO\E\HVWLPDWLQJWZRDGGLWLRQDOPL[HGHˤHFWVRUGLQDOUHJUHV-
VLRQV:HDVNHGZKHWKHUSHUIRUPDQFHRQRQHW\SHRILWHPVSUHGLFWVSHUIRUPDQFHRQWKH
RWKHU,QRXU˚UVWUHJUHVVLRQPRGHOZHLQFOXGHGSHUIRUPDQFHRQ(3LWHPVDVWKHGHSHQG-
HQWPHDVXUHDQGSHUIRUPDQFHRQ8QGHUH[KDXVWLYH LWHPVDV DSUHGLFWRU ,Q WKH VHFRQG
SHUIRUPDQFHRQ(3LWHPVZDVLQFOXGHGDVDSUHGLFWRURISHUIRUPDQFHRQ8QGHUH[KDXVWLYH
LWHPV%RWKPRGHOVDOVRLQFOXGHG7LPH1RQYHUEDO,4DQG9HUEDO0HPRU\DVFRSUHGLFWRUV
DVWKHVHIDFWRUVZHUHIRXQGWREHVLJQL˚FDQWLQRXUHDUOLHUPRGHO)RUERWK(3DQG8QGHU-
H[KDXVWLYHLWHPVSHUIRUPDQFHRQWKHRWKHUW\SHZDVDVLJQL˚FDQWnegativeSUHGLFWRU$XQLW
 ,WLVLPSRUWDQWWRQRWHWKDWWKLVLVDKLJKO\FRQVHUYDWLYHDQGULJRURXVPHDVXUHLWFRXOGYHU\ZHOOEHWKDW
FKLOGUHQ·VLQFRUUHFW´<HVµUHVSRQVHVHYHQZKHQFRQVLVWHQWDUHGXHWRQRQDGXOWOLQJXLVWLFUHSUHVHQWDWLRQV
DQGQRWPHUHO\IURPDELDV
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LQFUHDVHLQDFFXUDF\RQ8QGHUH[KDXVWLYHLWHPVGHFUHDVHGDFKLOG·VRGGVRIVFRULQJKLJKHURQ
(3LWHPVE\ǜ ²p$XQLWLQFUHDVHLQDFFXUDF\RQ(3LWHPVGHFUHDVHG
WKHRGGVRIVFRULQJKLJKHURQ8QGHUH[KDXVWLYHLWHPVE\ǜ ²p7KH
VWULNLQJFRUUHODWLRQWKDWHPHUJHVLVWKHIROORZLQJWKHVWDJHZKHQDFKLOGstopsPDNLQJWKH
8QGHUH[KDXVWLYHHUURULVDOVRZKHQVKHstartsPDNLQJ(3HUURUV
$JDLQWRHQVXUHWKDWWKHVHWUHQGVKROGXSRQFHZHWDNHLQWRDFFRXQW´<HVELDVHVµZH˚W
WKHVDPHUHJUHVVLRQPRGHOVRQWKHVXEVHWRIFKLOGUHQZHKDGHVWDEOLVKHGZHUHQRWPHUHO\
´\HVVD\HUVµ$VZLWK WKH ODUJHU VDPSOHZH˚QG WKDW SHUIRUPDQFH RQ8QGHUH[KDXVWLYH
LWHPVLVDQHJDWLYHSUHGLFWRURISHUIRUPDQFHRQ(3LWHPVǜ ²pDQGYLFH
YHUVDǜ ²p7KHVHUHVXOWVWRJHWKHUZLWKHDUOLHU˚QGLQJVE\$OWUHXWHUDQG
GH9LOOLHUVRQHUURUVLQSURGXFWLRQVXJJHVWWKDWWKHLQYHUVHUHODWLRQVKLSEHWZHHQWKH
WZRHUURUW\SHVLVJHQXLQHDQGFDQQRWEHIXOO\DWWULEXWHGWRYDULRXVH[WUDOLQJXLVWLFELDVHV
3.3.3 Relationship to other cognitive factors
:HKDGFRLQFLGHQWPHDVXUHVRI9RFDEXODU\6\QWDFWLF$ELOLW\DQG,QKLELWRU\&RQWURODW7LPHV
DQG7RHYDOXDWHZKHWKHUWKHVHIDFWRUVLQ˜XHQFHSHUIRUPDQFHRQHLWKHUW\SHRITXDQWL˚-
FDWLRQTXHVWLRQVZHFRQVLGHUFURVVVHFWLRQDOGDWDIURPMXVW7LPHDWZKLFKWKHUHZDVWKH
JUHDWHVWYDULDQFHLQSHUIRUPDQFH$PXOWLSOHUHJUHVVLRQDQDO\VLVRQFHDJDLQUHYHDOVVLJQL˚-
FDQWLQWHUDFWLRQVEHWZHHQLWHP7\SHDQGWKHRWKHUIDFWRUV$V9RFDEXODU\VFRUHVLQFUHDVH
WKHRGGVRIVFRULQJKLJKHURQ(3LWHPVdecrease E\ǜ ²p 6LPLODUO\DV
6\QWD[VFRUHVLQFUHDVHWKHRGGVRIVFRULQJLQDKLJKHUFDWHJRU\RQ(3LWHPVGHFUHDVHE\
ǜ ²p 7KHVHSDWWHUQVVXJJHVWWRXVWKDW(3HUURUVDUHSURJUHVVLYHLQQDWXUH
DQGDUHOLNHO\QRWGULYHQE\DODFNRIOLQJXLVWLFVRSKLVWLFDWLRQ:LWKLQKLELWRU\FRQWUROKRZ-
HYHUZH˚QGDGLˤHUHQWWUHQGFKLOGUHQZLWKKLJKHU([HFXWLYH)XQFWLRQLQJDUHmore likely 
WRVFRUHKLJKHURQ(3LWHPVEXWWKLVHˤHFWMXVWDSSURDFKHVVLJQL˚FDQFHǜ p  
 $UHYLHZHUDVNVZK\([HFXWLYH)XQFWLRQLQJZDVPHUHO\DWUHQGGHVSLWHRXUODUJH17KHODFNRIHˤHFWFRXOG
EHGXHWRWKHVPDOOQXPEHURIFULWLFDOLWHPVWHVWHGLQHDFKFRQGLWLRQDQGZHPLJKWH[SHFWDVWURQJHU
HˤHFWZHUHZHWRWHVWDODUJHUEDWWHU\RILWHPV:HOHDYHWKLVIRUIXWXUHZRUNDV([HFXWLYH)XQFWLRQLQJGRHV
QRWSOD\DPDMRUUROHLQRXUWKHRUL]LQJ
Figure 4: Mean accuracy across time, non-“yes-sayers”.
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3.4 Discussion
2XUVWXG\UHSOLFDWHVHDUOLHU˚ QGLQJVLQWKHOLWHUDWXUHWKDWFKLOGUHQDJHG²PDNHHUURUVLQ
FRPSUHKHQVLRQZKHQHQFRXQWHULQJ<HV1RTXHVWLRQVZLWKDXQLYHUVDOO\TXDQWL˚HGVXEMHFW
7KH(3HUURULQZKLFKFKLOGUHQHUURQHRXVO\UHMHFWDXQLYHUVDOO\TXDQWL˚HGVWDWHPHQWLQ
WKHSUHVHQFHRIDQXQSDLUHGREMHFWLQWKHYLVXDODUUD\GHYHORSHGDURXQGDJH7LPH
LQRXUVWXG\DQGVHHPVWREHFRPHPRUHSUHYDOHQWDVWKHFKLOGJHWVROGHU2XU˚QGLQJV
VXJJHVWWKDWFKLOGUHQDVROGDVDUHPDNLQJWKHVHHUURUV7KHFRPSOHPHQWDU\8QGHUH[-
KDXVWLYHHUURULQZKLFKFKLOGUHQHUURQHRXVO\DFFHSWDXQLYHUVDOO\TXDQWL˚HGVWDWHPHQW
DOWKRXJKQRWHYHU\PHPEHURIWKHUHVWULFWRUVHWVDWLV˚HGWKHUHOHYDQWSUHGLFDWHRFFXUUHG
IUHTXHQWO\DWHDUO\VWDJHVRIGHYHORSPHQWEXWGHFUHDVHGZLWKWLPH9HU\FOHDUO\WKHWZR
HUURUW\SHVGRQRWUH˜HFWWKHVDPHSKHQRPHQRQ
&KLOGUHQDWWKHHDUOLHUVWDJHVRIWHVWLQJPDNHHUURUVRQWKH8QGHUH[KDXVWLYHLWHPVEXW
SHUIRUPDQFHRQWKHVHLWHPVJHWVEHWWHURYHUWLPH%\7LPHPHDQDJH RQO\
RISDUWLFLSDWLQJFKLOGUHQDUHJHWWLQJERWKRIWKH8QGHUH[KDXVWLYHLWHPVZURQJ7KHVWHDG\
LQFUHDVHLQDFFXUDF\RQWKLVW\SHVXJJHVWVWKDWEHWZHHQDQG\HDUVRIDJHFKLOGUHQOHDUQ
VRPHWKLQJFULWLFDODERXWXQLYHUVDOTXDQWL˚FDWLRQQDPHO\WKDW WKHSURSHUW\GHQRWHGE\
WKHQXFOHDUVFRSHPXVWKROGIRUHYHU\VLQJOHPHPEHURIWKHVHWGHQRWHGE\WKHUHVWULFWRU
+RZHYHUWKLVLPSURYHPHQWRQ8QGHUH[KDXVWLYHLWHPVLVDFFRPSDQLHGE\DVLPXOWDQHRXV
GURSLQSHUIRUPDQFHRQWKH(3LWHPV%\7LPHRIWKHSDUWLFLSDWLQJFKLOGUHQJRWERWK
WKH(3LWHPVZURQJDPDVVLYHMXPSIURPMXVWDW7LPH'RWKH\H[LWRQHQRQDGXOW
VWDJH RI XQLYHUVDO TXDQWL˚FDWLRQ DV LQGLFDWHG E\ HUURUV RQ 8QGHUH[KDXVWLYH LWHPV DW
7LPHRQO\WRHQWHUDQRWKHURQH"$QRWKHUSRVVLELOLW\LVWKDW(3HUURUVDUHQRWDUH˜HF-
WLRQRIQRQDGXOWVHPDQWLFVIRUWKHTXDQWL˚HUEXWDUHLQGHHGGULYHQE\H[WUDJUDPPDWLFDO
IDFWRUVDVDUJXHGE\UHVHDUFKHUVDGRSWLQJWKH)XOO&RPSHWHQFHDSSURDFK7RLQYHVWLJDWH
WKLVSRVVLELOLW\ZHFRQGXFWDQDGXOWFRQWUROVWXG\GLVFXVVHGLQGHWDLOLQWKHQH[WVHFWLRQ
4 Experiment 2: Adults
4.1 Participants 
6L[WHHQ FROOHJHDJHG XQGHUJUDGXDWH VWXGHQWV DOO IHPDOH IURP 6PLWK &ROOHJH DQG
:HOOHVOH\&ROOHJHZHUHUHFUXLWHGWRSDUWLFLSDWHLQWKHVWXG\IRUHLWKHUFRXUVHFUHGLWRUIRU
QRFRPSHQVDWLRQ2QHSDUWLFLSDQWZDVH[FOXGHGIURPWKHDQDO\VLVEHFDXVHVKHIDLOHGWR
PHHWWKHLQFOXVLRQFULWHULRQRIRYHUDOODFFXUDF\
4.2 Materials and design 
7KHPDWHULDOVZHUHVLPLODUWRWKRVHXVHGLQWKHFKLOGWDVN7KHVFHQDULRVDOOLQYROYHGVHWV
RIREMHFWVLQQHDURQHWRRQHFRUUHVSRQGHQFH7KHFODVVLF<HV1RTXHVWLRQSDUDGLJPDVLQ
WKHFKLOGVWXG\ZDVXVHGEXWZLWKDQDGGLWLRQDOWLPHSUHVVXUHFRPSRQHQWSDUWLFLSDQWV
ZHUHWROGWRUHVSRQGIDVWEXWDFFXUDWHO\$WLPHRXWZLQGRZZDVVHWDWPLOOLVHFRQGV
WRDYRLGH[WUHPH57V7KHUHZHUHLWHPVRIWKH(3W\SHLWHPVRIWKH8QGHUH[KDXV-
WLYHW\SHDQG˚OOHULWHPV7KHVHQWHQFHVZHUHSUHVHQWHGRQVFUHHQDQGWKHSDUWLFLSDQWV
UHVSRQGHGE\SUHVVLQJWZRNH\VRQWKHNH\ERDUGDVVRFLDWHGZLWK´<HVµDQG´1Rµ$FFX-
UDF\DQG5HVSRQVH7LPHLQIRUPDWLRQZHUHFROOHFWHGXVLQJWKH2SHQ6HVDPHH[SHULPHQW
SUHVHQWDWLRQVRIWZDUH
4.3 Results 
0HDQDFFXUDF\DQGUHVSRQVHWLPHVIRUERWKLWHPW\SHVDUHSUHVHQWHGLQ7DEOHVDQG
UHVSHFWLYHO\1RWHWKDWZHRQO\FRQVLGHUUHVSRQVHWLPHVIRUDFFXUDWHWULDOV
7KH˚UVWUHOHYDQWREVHUYDWLRQLVWKDWDGXOWVDUHPDNLQJDVXEVWDQWLDOQXPEHURIHUURUV
RQWKH(3LWHPVFRPSDWLEOHZLWKWKRVHPDGHE\DGXOWVLQ%URRNVDQG6HNDULQD
7KHHUURUUDWHIRUWKH(3W\SHLVFRQVLGHUDEO\KLJKHUWKDQWKDWIRUWKH8QGHUH[KDXVWLYH
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LWHPV$GXOWV·UHODWLYHGL˞FXOW\RQ(3LWHPVLVHYLGHQWDOVRLQWKHLUUHVSRQVHWLPHVLWWDNHV
DGXOWVORQJHUWRDFFXUDWHO\UHVSRQG´<HVµWR(3LWHPVWKDQWRDFFXUDWHO\UHVSRQG´1RµWR
8QGHUH[KDXVWLYHLWHPV'XHWRWKHVPDOOVDPSOHVL]HDQGODUJHYDULDQFHLQDGXOWEHKDYLRU
WKHGLˤHUHQFHLQDFFXUDF\ZDVQRWVWDWLVWLFDOO\VLJQL˚FDQW+RZHYHUDPL[HGHˤHFWVOLQHDU
UHJUHVVLRQVKRZVDPDUJLQDOHˤHFWRILWHP7\SHRQ/RJ57Vǜ p 
4.4 Discussion
7KHLQWHUHVWLQJ˚ QGLQJIURP([SHULPHQWLVWKDWDGXOWVWRRPDNHHUURUVZLWKXQLYHUVDOO\
TXDQWL˚HG VHQWHQFHV DQG WKDW WKHVH HUURUV DUH DV\PPHWULF DGXOWV DUHPRUH OLNHO\ WR
HUURQHRXVO\UHMHFWDVWDWHPHQWZLWKDXQLYHUVDOO\TXDQWL˚HGVXEMHFWZKHQWKHVFHQDULRGLV-
SOD\VDQXQSDLUHGH[WUDREMHFWWKDQWKH\DUHWRHUURQHRXVO\DFFHSWDXQLYHUVDOO\TXDQWL˚HG
VWDWHPHQWZLWKUHVSHFWWRDVFHQHZLWKDQH[WUDVXEMHFW:HZRXOGQRWZDQWWRVD\WKDW
WKHUHDVRQIRUDGXOWHUURUV LV ODFNRIVHPDQWLFNQRZOHGJH:KDWWKHQ LV OHDGLQJWKHP
WRPDNHPLVWDNHV"2QHSRVVLELOLW\LVZKDW%URRNVDQG6HNHULQDSURSRVHDVSDUW
RIWKHLU6KDOORZ3URFHVVLQJ+\SRWKHVLVHUURUVDUHGXHWRFRJQLWLYHRYHUORDGGXHWRWKH
VDOLHQFHRIWKHGLVWUDFWLQJH[WUDREMHFWV:HFRQFXUZLWKWKHVHDXWKRUVWKDWWKHVDOLHQFHRI
WKHH[WUDREMHFWSOD\VDUROH,QWKH(3LWHPVWKHRXWOLHULWHPLVGHFHSWLYHO\irrelevant to 
WKHWUXWKRIWKHVHQWHQFHEXWSDUWLFLSDQWVFRXOGQHYHUWKHOHVV˚ [DWHRQWKHH[WUDREMHFWDQG
EHOHGDVWUD\7KHVKDOORZSURFHVVLQJDFFRXQWGRHVQRWKRZHYHUH[SODLQWKHDV\PPHWU\
LQUHDFWLRQWLPHV(3LWHPVWDNHORQJHUIRUDGXOWVWRHYDOXDWHWKDQWKH8QGHUH[KDXVWLYH
LWHPVWKRXJKERWKLQYROYHH[WUDHOHPHQWVLQWKHYLVXDODUUD\,QWKHIROORZLQJVHFWLRQ
ZHGLVFXVVDQRWKHUSRVVLELOLW\QDPHO\WKDWWKH(3VFHQDULRVEXWnotWKH8QGHUH[KDXV-
WLYHVFHQDULRVLQYROYHDYLRODWLRQRISULQFLSOHVJRYHUQLQJFRRSHUDWLYHFRPPXQLFDWLRQD
SUDJPDWLFLQIHOLFLW\WKDWLQFXUVDGGLWLRQDOSURFHVVLQJFRVWVLQDGXOWV
5 General discussion
:HSUHVHQWHG˚QGLQJVIURPDODUJHVFDOHORQJLWXGLQDOVWXG\RQFKLOGUHQ·VTXDQWL˚FDWLRQ
ZLWKVXEMHFW everyDQGDFRQWURO VWXG\ZLWKDGXOWV:HZHUH LQWHUHVWHG LQH[DPLQLQJ
KRZFKLOGUHQ·V(3HUURUVDQG8QGHUH[KDXVWLYHHUURUVGHYHORSRYHUWLPHDQGDOVRKRZWKH
WZRHUURUW\SHVUHODWH:HIRXQGDVLQSUHYLRXVVWXGLHVWKDWFKLOGUHQIUHTXHQWO\PDNH(3
HUURUVDQGWKHVHHUURUVSHUVLVWLQWRWKHHDUO\VFKRRO\HDUV,QFRQWUDVWWKH8QGHUH[KDXVWLYH
HUURUVRFFXUUHGSULPDULO\LQWKHHDUO\VWDJHVRIRXUWHVWLQJ7KHUHZHUHWZRPDLQ˚QGLQJV
WKDWZHWKLQNDUHQRYHO7KH˚UVWFRQFHUQVDQHDUO\VWDJHLQGHYHORSPHQWZKHUHFKLOGUHQ
GRQRWPDNH(3HUURUVEXW doPDNH8QGHUH[KDXVWLYHHUURUV7KHVHFRQGLVUHJDUGLQJWKH
 ,WLVDOVRSRVVLEOHWKDWWKHUHOHYDQFHRIWKHVDOLHQWH[WUDREMHFWQHHGVWREHLQKLELWHGH[FOXVLYHO\LQWKH(3
FRQGLWLRQZKHUHLWGRHVQRWSOD\DUROHLQWUXWKHYDOXDWLRQDQGLWLVWKLVLQKLELWLRQWKDWLVFRVWO\:HDUH
JUDWHIXOWRDQDQRQ\PRXVUHYLHZHUIRUWKLVVXJJHVWLRQ
Type Mean SD
EP 76% 43%
Underexhaustive 93% 25%
Table 2: Accuracy.
Type Mean SD
EP 3404 1392
Underexhaustive 2584 1091
Table 3: Response Times (ms.).
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GHYHORSPHQWDOWUDMHFWRULHVRIWKHWZRW\SHVRILWHPVWKH\VKRZDQLQYHUVHUHODWLRQVKLS
,QWKLVVHFWLRQZHH[DPLQHWKHVHWZR˚QGLQJVLQWXUQ
5.1 A non-adult acquisition stage
$W7LPHZKHQFKLOGUHQDUH\HDUVROGZH˚QGWKDWWKH\DUHQHDUFHLOLQJRQ(3LWHPV
$WWKHVDPHWLPHFKLOGUHQPDNHHUURUVRQWKH8QGHUH[KDXVWLYHLWHPVVD\LQJ´<HVµWR
XQLYHUVDOO\TXDQWL˚HGVHQWHQFHVZKHQWKHSURSHUW\GHQRWHGE\WKHQXFOHDUVFRSHGRHV
QRWKROGIRUDOO WKH LQGLYLGXDOV LQ WKHH[WHQVLRQRI WKHUHVWULFWRU$VZHVDZHDUOLHU LW
LVQRWVX˞FLHQWWRDUJXHWKDWWKLVVWDJHLVWKHSURGXFWRIELDVHVWRVD\´<HVµ7KLV˚QG-
LQJLVDOVRLQFRQVLVWHQWZLWKPDQ\RIWKHSUHYLRXVDFFRXQWVRI(3HUURUV7KH)XOO&RP-
SHWHQFHDFFRXQWVIRUH[DPSOHFDQQRWVWUDLJKWIRUZDUGO\DFFRXQWIRUWKHHDUO\DSSDUHQW
DFFXUDF\,ILWZDVVLPSO\DPDWWHURIPHHWLQJFRQGLWLRQVRI3ODXVLEOH'LVVHQWIRULQVWDQFH
ZK\VKRXOGFKLOGUHQIDLOWRGLVSOD\VHQVLWLYLW\WRWKLVUHTXLUHPHQWEHIRUHDFHUWDLQDJH"
7KH6KDOORZ3URFHVVLQJDFFRXQWDOVRSUHGLFWVVRPHWKLQJGLˤHUHQW,ILWZDVDPDWWHURI
FRJQLWLYHRYHUORDGZHH[SHFWWKDWWKH\RXQJHUFKLOGUHQEHmoreGLVWUDFWHGE\WKHH[WUD
REMHFW LQ WKH(3FRQGLWLRQDQGPDNHmore HUURUVJLYHQ WKDW\RXQJHUFKLOGUHQ·VFRJQL-
WLYHUHVRXUFHVOLNHZRUNLQJPHPRU\DQGDWWHQWLRQDUHOLNHO\PRUHOLPLWHGWKDQWKRVHRI
ROGHUFKLOGUHQ7KH3DUWLDO&RPSHWHQFHDFFRXQWVIDUHQREHWWHU7KH(YHQW4XDQWL˚FDWLRQ
DFFRXQWRI3KLOLSIRULQVWDQFHZRXOGZURQJO\SUHGLFWDFFXUDWHSHUIRUPDQFHRQ
8QGHUH[KDXVWLYHLWHPV*HXUW·VSURSRVDOZRXOGSUHGLFWDSDUDOOHOWUDMHFWRU\IRUWKH
WZRHUURUVDK\SRWKHVLVWKDWLVFOHDUO\GLVFRQ˚UPHG
$QDOWHUQDWLYHOLQHRIH[SODQDWLRQZKLFKZRXOGEHFRQVLVWHQWZLWKERWKFKLOGUHQ·VKLJK
DFFXUDF\RQ(3LWHPVDVZHOODVWKHLUHUURUVRQ8QGHUH[KDXVWLYHLWHPVLVWKDWFKLOGUHQDW
WKLVVWDJHLQGHYHORSPHQWJHQXLQHO\ODFNDQDGXOWOLNHXQGHUVWDQGLQJRIXQLYHUVDOTXDQ-
WL˚FDWLRQ ,Q SDUWLFXODU FKLOGUHQ DW WKLVPLJKW LQVWHDG KDYH DZHDNHU QRQH[KDXVWLYH
PHDQLQJIRUevery)RULQVWDQFHLWLVSRVVLEOHWKDWDWHDUO\VWDJHVFKLOGUHQPLJKWDVVLJQWR
everyDSOXUDOH[LVWHQWLDOTXDQWL˚HUPHDQLQJWKH\PD\DFFHSWDVLWXDWLRQZLWKUHVSHFWWRD
XQLYHUVDOO\TXDQWL˚HUVWDWHPHQW´HYHU\;LV<µDVORQJDVWKHUHDUHPXOWLSOH;VWKDWDUH<V
UHSUHVHQWHGLQWKHVFHQH7KLVYLHZZRXOGDOVREHFRQVLVWHQWZLWK˚QGLQJVE\+HL]PDQQ
ZKRVKRZVWKDWH[KDXVWLYLW\LVGHOD\HGLQDFTXLVLWLRQDFURVVDUDQJHRIFRQVWUXF-
WLRQVLQFOXGLQJZKTXHVWLRQVDQGFOHIWFRQVWUXFWLRQV  
5.2 Under-informativity and EP errors
7KHVHFRQGLPSRUWDQW˚QGLQJFRQFHUQVWKHGHYHORSPHQWDOWUDMHFWRULHVWKHPVHOYHV&KLO-
GUHQPDGHPRUH8QGHUH[KDXVWLYHHUURUVDW7LPHDQGEXWWKHSUHYDOHQFHRIWKLVHUURU
W\SHVWHDGLO\GHFUHDVHGRYHUWLPH:LWK(3HUURUVRQWKHRWKHUKDQGZH˚QGWKHRSSR-
VLWH WUHQGZKHUHDVFKLOGUHQ LQLWLDOO\DSSHDUHG WREHSHUIRUPLQJZHOORQ WKH(3 LWHPV
WKHLUSHUIRUPDQFHGHFUHDVHVMXVWDVWKH\VWRSPDNLQJ8QGHUH[KDXVWLYHHUURUV$W7LPH
ZKHQFKLOGUHQDUHDWFHLOLQJRQWKH8QGHUH[KDXVWLYHLWHPVWKH\DUHbelow chance level 
RQWKH(3LWHPV7KHSURJUHVVLYHQDWXUHRIWKHVHHUURUVLVFRUURERUDWHGE\WKHIDFWWKDW
FKLOGUHQZKRDUHKLJKSHUIRUPHUVRQRWKHUOLQJXLVWLFPHDVXUHVZHUHPRUHOLNHO\WREH(3
 $SUHGLFWLRQPDGHE\ WKLVDFFRXQW LV WKDWDFKLOG LQ WKLV VWDJHZLOOQRWGLˤHUHQWLDWHEHWZHHQDSURPSW
LQYROYLQJeveryDQGDSURPSWLQYROYLQJDSOXUDO'3:HWKDQNDQDQRQ\PRXVUHYLHZHUIRUSRLQWLQJWKLVRXW
WRXV
 2QHPLJKWZRQGHUKRZDFKLOGZKRSRVLWVDQH[LVWHQWLDOVHPDQWLFVIRUevery PLJKWJHWRXWRIWKLVVWDJH
VLQFHLQXSZDUGHQWDLOLQJFRQWH[WVWKHH[LVWHQWLDOVFHQDULRZLOOEHWUXHHYHU\WLPHWKHXQLYHUVDOVFHQDULRLV
WUXH:HVXVSHFWWKDWWKHFUXFLDOHYLGHQFHZLOOFRPHIURPGRZQZDUGHQWDLOLQJFRQWH[WV,IWKHFKLOGZHUHWR
HQFRXQWHUDVHQWHQFHOLNH´1RWHYHU\FRZER\LVULGLQJDKRUVHµLQDVLWXDWLRQZKHUHWKHUHZHUHWKUHHKRUVH
ULGLQJFRZER\VDQGDQDGGLWLRQDOFRZER\VKHVKRXOGUHDOL]HWKDWKHUVHPDQWLFVIRUevery will need to be 
UHYLVHG
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HUURUPDNHUVDQGWKDWDGXOWVDOVRIUHTXHQWO\PDNHVLPLODUHUURUVLQWKHVDPHVRUWRIWDVN
7KLVVWURQJO\VXJJHVWVWKDW(3HUURUVFDQQRWKDYHDSXUHO\OLQJXLVWLFXQGHUO\LQJVRXUFH
6RZKDWLVDWWKHKHDUWRIWKHSUREOHP"$VSUHYLRXVO\PHQWLRQHGDQXPEHURIUHVHDUFK-
HUVKDYHQRWHGWKDWDXQLYHUVDOVWDWHPHQWZKHQSDLUHGZLWKYLVXDOVFHQHVDVWKRVHXVHG
LQRXU(3 FRQGLWLRQ IHHOV LQIHOLFLWRXV &UDLQ HW DO +ROOHEUDQGVH'UR]G	
YDQ/RRVEURHN6PLWV2QHZD\RIFKDUDFWHUL]LQJWKLVLQIHOLFLW\LVWRVD\WKDW
VXFKVHQWHQFHVDUHXQGHULQIRUPDWLYHUHODWLYHWRWKHFRQYHUVDWLRQDOJRDOVDWKDQG/HWXV
FRQVLGHUZK\WKLVPLJKWEH$QDWXUDODVVXPSWLRQJLYHQDQH[SHULPHQWWDVNOLNHWKHRQH
XVHGKHUHLVWKDWWKHJRDOLVWRHYDOXDWHDGHVFULSWLRQRIWKHYLVXDOVFHQHSUHVHQWHG3XW
GLˤHUHQWO\LWLVQDWXUDOWRDVVXPHWKDWWKHXQLYHUVDOVWDWHPHQWLVSURYLGHGLQUHVSRQVHWR
DJHQHUDOTXHVWLRQRIWKHIRUP´:KDWLVKDSSHQLQJLQWKLVSLFWXUH"µ1RWHKRZHYHUWKDW
DGHVFULSWLRQOLNH´(YHU\IDWKHULVKROGLQJDEDE\µLVunder-informative relative to a scene 
OLNHLQ)LJXUHDQGDTXHVWLRQRIWKHIRUPDERYH7KLVLVEHFDXVHWKHYLVXDODUUD\FRQWDLQV
DEDE\ZKRLVQRWEHLQJKHOGDQGWKLVH[WUD˚JXUHLVFRQWH[WXDOO\UHOHYDQW$VWDWHPHQW
WKDWPDNHVQRPHQWLRQRIWKLVHQWLW\RQO\SURYLGHVDSDUWLDOGHVFULSWLRQRIWKHVFHQH
7KHUHKDVEHHQDFFXPXODWLQJHYLGHQFHZLWKLQODQJXDJHDFTXLVLWLRQUHVHDUFKWKDWFKLO-
GUHQ DUH QRW RQO\ KLJKO\ VHQVLWLYH WR YLRODWLRQV RI FRQYHUVDWLRQDO SULQFLSOHV EXW WKHLU
UHVSRQVHWRLQIHOLFLW\PD\EHTXDOLWDWLYHO\GLˤHUHQWIURPWKRVHRIDGXOWV+DPEXUJHU	
&UDLQ&UDLQ	7KRUQWRQ*XDOPLQLHWDO+DFNOHWDO,WLVSODXVL-
EOHWKDWFKLOGUHQ·VUHMHFWLRQRIXQLYHUVDOVWDWHPHQWVLQ(3FRQWH[WVLVDGLUHFWUHVSRQVHWR
WKHXQGHULQIRUPDWLYLW\RIVXFKVWDWHPHQWVJLYHQWKHFRQWH[W,IWKLVK\SRWKHVLVLVRQWKH
ULJKWWUDFNWKHQZHH[SHFWDGXOWVWRRWREHVHQVLWLYHWRWKHUHVXOWLQJLQIHOLFLW\$GXOWV·
ORZHUDFFXUDF\UDWHVDQGORQJHUUHVSRQVHWLPHVLQ([SHULPHQWJLYHSUHOLPLQDU\LQGLFD-
WLRQWKDWWKLVPLJKWLQIDFWEHWKHFDVH2IFRXUVHDGXOWVKDYHPHDQVRIUHFRYHULQJIURP
VXFKLQIHOLFLWLHV)RULQVWDQFHXSRQKHDULQJWKHWHVWVHQWHQFHWKH\PLJKWLQIHUWKDWWKH
WRSLFRILQTXLU\LVQRWWKHYLVXDOVFHQHDVDZKROHEXWDSURSHUVXEVHWHJWKHIDWKHUV
LQ)LJXUH+RZHYHU WKLV VRUWRI DFFRPPRGDWLRQ UHTXLUHV DJUHDWGHDORISUDJPDWLF
VRSKLVWLFDWLRQZKLFKDSULPDU\VFKRRODJHG FKLOGZKRVH H[SHULHQFHZLWKGHOLEHUDWHO\
XQFRRSHUDWLYHFRQYHUVDWLRQDOVHWWLQJVPD\EHOLPLWHGPD\QRWSRVVHVV
6XSSRUWIRUVXFKDYLHZFRPHVIURPDUDQJHRIPRUHUHFHQWGHYHORSPHQWDOZRUNHJ
6PLWV3KLOLSZKLFKPDQLSXODWHGWKHSHUFHSWXDOVDOLHQFHDQGFRQWH[WXDOUHO-
HYDQFHRIWKHH[WUDREMHFWLQWKHDUUD\HOLFLWLQJUDGLFDOO\GLˤHUHQWEHKDYLRUIURPFKLOGUHQ
)RULQVWDQFHZKHQWKHH[WUDREMHFWLVPDGHSHUFHSWXDOO\OHVVVDOLHQWRUZKHQLWVLUUHO-
HYDQFHIRUWKHWRSLFRIGLVFXVVLRQLVHVWDEOLVKHGLQWKHSUHFHGLQJGLVFRXUVHFKLOGUHQPDNH
(3HUURUVDWPXFKORZHUUDWHV
6 Conclusion
([DPLQLQJFKLOGUHQ·VTXDQWL˚FDWLRQDOHUURUVRYHUWLPHZHIRXQGWKDWWKHUHLVDQLQWHU-
HVWLQJLQYHUVHUHODWLRQVKLSLQGHYHORSPHQWEHWZHHQ([KDXVWLYH3DLULQJ(3HUURUVDQG
8QGHUH[KDXVWLYHHUURUV7KLVUXOHVRXWWKHWKHRU\WKDWERWKHUURUVGHULYHIURPWKHVDPH
EDVLFIDLOXUHWRSURSHUO\LGHQWLI\WKHUHVWULFWRU:HDUJXHIXUWKHUWKDWWKH8QGHUH[KDXV-
WLYHHUURULVQRWMXVW´\HVVD\LQJµQRUFDQLWEHUXOHGDFRJQLWLYHHUURUEXWUH˜HFWVLQVWHDG
WKHFKLOG·VLQLWLDOPLVXQGHUVWDQGLQJRIeveryDVDSOXUDOH[LVWHQWLDOTXDQWL˚HU(3HUURUV
KRZHYHUSHUVLVWZHOOLQWRWKHSULPDU\VFKRRO\HDUVDQGDUJXDEO\HYHQLQWRDGXOWKRRG
OHDGLQJXVWRFRQFOXGHWKDWWKH\DUHQRWLQGLFDWLYHRIOLQJXLVWLFIDLOXUH5DWKHUZHVXJ-
JHVWHGWKDWWKH\PD\VWHPIURPWKHXQGHULQIRUPDWLYLW\RIWKHWHVWVHQWHQFHVJLYHQWKH
YLVXDOFRQWH[W:KLOHDGXOWVWRRKDYHGL˞FXOWLHVZLWK(3FRQWH[WVTXDQWLWDWLYHGLˤHU-
HQFHVEHWZHHQDGXOWVDQGFKLOGUHQWKDWSRLQWWRLQWHUHVWLQJSRWHQWLDOO\QRQDGXOWZD\VLQ
ZKLFKVHPDQWLFVDQGSUDJPDWLFVLQWHUIDFHLQHDUO\ODQJXDJH
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